Background. Teachers can deliver feedback using person ("you are clever") or process terms
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According to Dweck (1999) , feedback can be delivered by referring to the person or the process. Person forms of feedback attribute the outcome to stable factors such as ability levels (e.g., "you're really good at maths"). In contrast, process forms of feedback attribute the outcome to unstable factors such as effort (e.g., "you tried really hard at this"). Previous research has documented the impact of feedback on academic factors such as perceived performance, affect and persistence (e.g., Dweck, 1999; Mueller & Dweck, 1998; Skipper & Douglas, 2012) . Results suggest that person forms of feedback lead to more negative outcomes following failure than process forms. Children who received person praise or criticism were more likely to feel negative about their performance and themselves and were less likely to persist and improve following failure -in other words they displayed a helpless response (Dweck, 1999) . In contrast, those who had received process feedback showed a more positive response, feeling happier about themselves and their performance and continuing to persist -these pupils displayed a mastery response (Dweck, 1999) . It is thought that process feedback, with its emphasis on effort, promotes a growth mind-set, implying that future effort can lead to success. In contrast, person feedback is said to promote a fixed mind-set of success since it focuses on ability levels that can be difficult to change (Dweck, 1999) .
Although the effects of feedback on academic outcomes are well known, we know less about the effects of feedback on student-teacher relationships. Receiving feedback regarding effort and ability may influence the extent to which students engage develop rapport with their teacher. Also, different types of feedback may inform students' judgements of the extent to which the teacher likes them personally. However, despite the wealth of research investigating the impact of feedback on academic factors, little research has examined the impact of feedback on the student-teacher relationship.
Effects of Praise on Student-Teacher Relationships
Teacher feedback and student-teacher relationships 5 It has been suggested that praise is vital to build a strong student-teacher relationship (Brophy, 1981) , but Burnett (2002) found that levels of teacher praise had little effect on perceived relationship quality. Therefore the association between praise and student-teacher relationships is unclear. One reason for this may be that praise can take different forms (Baker, 1999) . For example, person feedback may be more valued by some students (Marsh, 1990; Dohrn & Bryan, 1994) but others may prefer process feedback (Burnett, 2001; Merrett & Tang, 1994) . Furthermore, Burnett (2002) found that students who perceived that they regularly received process feedback felt more positive about the student-teacher relationship.
On the other hand, those who felt that they received high levels of person feedback did not.
Based on Burnett's (2002) findings, it is possible that process praise may lead to more positive outcomes than person praise. Because person praise refers to traits, it suggests that behaviours will be repeated in the future (Wigboldus, Semin & Spears, 2000; Wigboldus & Douglas, 2007) , potentially putting pressure on students to maintain good performance. In contrast, process praise emphasises effort levels, suggesting that the teacher has noticed and valued the effort but does not necessarily expect success in future. As for academic performance, it may also be the case that no praise at all is better for perceptions of the student-teacher relationship than person praise (Skipper and Douglas, 2012) .
It is also likely that teacher praise will influence children's perceptions of the studentteacher relationship following subsequent failure. Research suggests that person praise leads to a helpless academic response to failure (Dweck, 1999) . These negative feelings are therefore likely to lead children to feel more negative about their relationships with their teacher. Children may also be more likely to infer that they have disappointed their teacher if they do not succeed, since by using person praise the teacher has indirectly implied that they expect success in future. On the other hand, process praise, or the absence of praise, do not Teacher feedback and student-teacher relationships 6 lead to a helpless response (Dweck, 1999; Skipper & Douglas, 2012) and may therefore be less likely to have a negative impact on perceptions of the student-teacher relationship.
Effects of Criticism on Student-Teacher Relationships
Among teachers there is a tendency to emphasise positive rather than negative performance information (DePaulo & Bell, 1996) . This leads children to expect that teachers will be more forthcoming with positive than negative feedback (Heyman, Fu, Sweet & Lee, 2009 ). However, criticism is important for learning as it gives children a true picture of their performance and an opportunity to improve. If they routinely receive praise for their achievements but do not receive negative feedback on their failures, they may have inflated and unrealistic understandings of their abilities (Dweck, 1999; Twenge, 2006) .
As is the case for praise, the association between criticism and student-teacher relationships is not yet well understood. Some research suggests that criticism is associated with more positive student-teacher relationships (Baker, 1999) . Likewise, Meyer (1992) suggested that when children received criticism from the teacher they inferred that their teacher has high expectations of them and expected them to succeed. However, other research has found the opposite, where children who felt that they received more negative feedback were less likely to initiate interactions with their teachers (Cooper, 1977) and were more likely to report a negative student-teacher relationship (Burnett, 2002) .
These disparate findings may be complicated further by the type of criticism given.
Person criticism which attributes failure to traits may be viewed as unfair by the child (Heyman & Legare, 2005) and may lead them to dislike their teacher. In contrast, process criticism may be viewed as formative feedback, illustrating what children need to do in order to succeed in the future, and may have a positive impact on student-teacher relationships.
This may also be the case for objective feedback (e.g., just receiving a mark). This theoretical pattern is yet to be examined experimentally with children. However, research
Teacher feedback and student-teacher relationships 7 with older students found that upon receiving person criticism, undergraduates were more likely to avoid the situation or even actively seek conflict with the critic, in comparison to when they had received process-oriented criticism (Baron, 1988) .
Further, the longer-term impact of criticism on subsequent successes is not known. If praise can influence responses to subsequent failures then criticism could influence responses to subsequent successes (Dweck, 1999) . We could expect that when children succeed after a failure they will show more positive perceptions of the relationship. This is because success seems to be associated with a positive student teacher relationship (Lerner, Lerner & Zabski, 1985; Hamre & Pianta, 2001 ). However, criticism threatens social-relational goals (Heyman & Legare, 2005) , and this threat may be stronger after person criticism. Criticism that refers more to process and effort, or the absence of criticism, are unlikely to be as harmful to the student-teacher relationship.
The Current Research
The aim of the current research was to examine the impact of feedback on studentteacher relationships. We adopted an experimental approach where children were exposed to different types of feedback and were asked to rate their relationship with a fictional teacher.
This approach addresses some of the limitations of existing research. First, existing research examining the impact of feedback on student-teacher relationships has been largely correlational (e.g., Burnett, 2002; Baker, 1999) . It is therefore impossible to infer whether feedback leads to positive student teacher-relationships or whether positive student-teacher relationships lead teachers to deliver feedback in different ways. An experimental design also allows us to control for extraneous variables such as existing relationships between students and teachers. Whilst experimental control may come at the expense of a certain level of ecological validity, we can examine the effect of feedback on perceived studentTeacher feedback and student-teacher relationships 8 teacher relationships and do so in a controlled manner that reduces the potential impact of other external factors.
In addition, much previous research has compared children's responses to different forms of feedback but has not included a control condition where children experience success or failure but do not receive feedback. It is therefore impossible to infer whether different sorts of feedback have a positive effect, a negative effect, or even whether any sort of feedback is better than none (Skipper & Douglas, 2012) . Including a control group allows us to disentangle whether the effects of feedback are due to the positive feelings engendered by success (or negative feelings associated with failure), or whether they are specific to receiving different types of verbal feedback from the teacher.
Experiment 1 examined the impact of praise (person, process or no praise) on children's perceptions of the student teacher relationship following success and subsequent failure. Experiment 2 mirrored this design and examined the impact of criticism (person, process or no criticism) on children's perceptions of the student teacher relationship following failure and subsequent success. In both experiments, children were presented with hypothetical scenarios where they succeeded or failed and received feedback from a fictional teacher. The teacher was always presented as female. This decision was made because 84% of UK primary school teachers are female and the scenario therefore reflects the experience of the majority of UK primary school students (Department for Education, 2013). Further, scenario-based experiments have often been used to allow children to indirectly experience feedback and measure their responses (e.g., Skipper & Douglas, 2012; Kamins & Dweck, 1999) and this method overcomes the ethical implication of directly criticising children. In each experiment, the dependent measures were (a) children's' liking for the teacher and (b) children's perceptions of how much their teacher liked them.
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In Experiment 1, it was hypothesised that following success and subsequent failure, children who received person praise would feel more negative about the student-teacher relationship than those who received process praise or no praise. In Experiment 2 it was hypothesised that following failure and subsequent success, children who received person criticism would feel more negative about the student-teacher relationship than those who received process or no criticism.
Experiment 1

Method
Participants and Design
One hundred and forty five British children aged nine to 11 (M = 9 years 8 months; 66 girls and 79 boys) were recruited from schools in the South East of England. One hundred and forty two were White British, two were South East Asian and there was one missing value. Children were randomly divided into three experimental groups (praise:
person/process/control).
Materials and Procedure
Consent was obtained from the head teacher, parents and children. Children worked through a paper questionnaire alone during class time. They were asked to vividly imagine themselves as the child depicted in five written scenarios, where they performed a task and then received feedback from their teacher "Mrs Billington". An example scenario is as follows:
"In English you were reading an adventure story. At the end of the lesson Mrs Billington set the class some homework and everyone was asked to write their own adventure story to bring to class the next day. You thought very carefully about your story and you decided to write about some people living on a boat. You imagined what your characters and Teacher feedback and student-teacher relationships 10 your boat would look like. You then wrote your story very carefully, trying to make the story real and exciting. You thought your story was really good." The first three scenarios described successes followed by objective performance feedback (e.g., "you got a high mark") and after each scenario children received either person (e.g., "you're really good at English"), process (e.g., "you worked really hard at this") or no further feedback. The final two scenarios depicted failures (e.g., "you only got 3 out of 10 correct") and following these children received no feedback.
After each scenario, children answered two questions:
1. How much do you like Mrs Billington?
How much do you think Mrs Billington likes you?
These measures were answered on a five-point smiley face scale ranging from "not at all" to "very much". After the experiment all children were thanked and debriefed.
Results and Discussion
We first tested for any effects of scenario number and gender. A repeated-measures ANOVA comparing the impact of feedback (person/process/control) on each of the three successes revealed no effects for either dependent measure with respect to scenario number. Two (gender: male/female) x 3 (feedback: person/ process/ control) ANOVAs revealed a main effect for gender, in that girls liked their teacher more following success, F(2, 143) = 10.19, p = .002. However, girls did not perceive that their teacher liked them more.
Crucially, the interaction between gender and feedback type was not significant for either dependent measure. We therefore calculated means for the three successes and collapsed across gender.
We next tested the hypothesis that feedback type would influence responses following success. Means, standard deviations and inferential statistics are presented in Table 1 . Oneway ANOVAs (feedback: person/process/control) revealed no effect of praise type on Teacher feedback and student-teacher relationships 11 children's liking for the teacher, or for perceptions of the teacher's liking for them. All children responded equally positively regardless of feedback condition.
We then examined responses following failures. We conducted a paired samples ttest comparing changes in the perceived student-teacher relationship from success three to failure one. This revealed that children's liking for the teacher decreased t(142) = 8.01, p < .01 as did their perceptions of the teacher's liking for them t(142) = 5.83, p < 0.01. Therefore, failure seemed to lead children to view the student-teacher relationship more negatively.
Finally we examined the impact of feedback on responses to failure 1 and failure 2.
These were considered separately because research suggests that prior praise can influence responses to a single and repeated failure differently (Skipper & Douglas, 2012) . Testing for any effects of gender, 2 (gender: male/female) x 3 (feedback: person/process control) ANOVAs revealed no main effects of gender after failure 1. However, following a second failure, there was no difference in liking for the teacher, but girls perceived their teacher to like them more than boys F(1, 141) = 3.99, p = .048. However, there was no interaction between feedback type and gender and we therefore collapsed across gender.
Testing the prediction that feedback type would influence responses to subsequent failure, one-way ANOVAs revealed that feedback did not influence the perceived studentteacher relationship following failure1 or failure 2, see Table 1 .
Results from Experiment 1 therefore revealed that type of praise did not influence children's perceptions of the student-teacher relationship. Contrary to our hypotheses, when children were succeeding they liked their teacher and felt that she liked them equally regardless of whether they received person, process or no praise. However, following failure all children reported a more negative perception of their relationship with the teacher regardless of the feedback they had received. Potentially therefore, children's relationship Teacher feedback and student-teacher relationships 12 with their teacher may be damaged simply by experiencing failure. To explore this question further, Experiment 2 directly examined the effect of failure and different forms of criticism on perceptions of the student-teacher relationship.
Experiment 2
Method
Participants and Design
Participants were 98 British children from the South East of England, aged between seven and eleven (52 boys, 45 girls, 1 missing rating, M = 8.80, SD = 1.22). Eighty six were White British and 12 were from a range of ethnic groups including three South East Asian and two Black African. Children were randomly assigned to one of three experimental conditions (criticism: person/process/control).
Materials and Procedure
The scenarios and procedure were the same as in Experiment 1. However, this time the first three scenarios described failures followed with objective performance feedback (e.g., "you only got 3 out of 10 correct") and after each scenario children received either person (e.g., "you're not so good at maths"), process (e.g., "you didn't work really hard at this") or no further feedback. The final two scenarios depicted successes (e.g., "you got 5 out of 5 correct") and following these children received no feedback. As in Experiment 1, following each scenario children were asked how much they liked their teacher and how much they perceived her to like them. These measures were answered on a five-point smiley face scale. After completing the measures, the children were thanked and debriefed.
Results and Discussion
We first tested for any effects of scenario number, gender and age. A repeatedmeasures ANOVA comparing the impact of feedback (person, process and control) across each of the three failures revealed no main effect of failure number on liking for the teacher.
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person/ process/ control) ANOVAs revealed no main effects for gender and no interactions between gender and feedback condition. Finally, 2 (age group: 7-8/9-10) x 3 (feedback type:
person/process/) ANOVAs revealed main effects for age in that younger children both liked the teacher more F(1, 84) = 10.30, p = .002, and perceived that she liked them more F(1, 84) = 11.39, p =.001. However, there were no interactions between age and feedback type. We therefore calculated average scores across the three failures and collapsed data across gender and age.
We next tested the hypothesis that feedback type would influence responses following failure. For means, standard deviations and inferential statistics see Table 2 . One-way ANOVAs (feedback: person/process/control) revealed main effects for criticism type on children's liking for the teacher and perceptions of how much their teacher liked them.
Because children in the person condition were expected to show the most negative feelings about the student-teacher relationship we conducted a planned comparison analysis, comparing children in the person condition (−2) to those in both the process (1) and control (1) conditions. Differences were significant in terms of children's liking for the teacher t(88) = 2.78, p = .007, and teachers' liking for them t(86) = 2.74, p = .008. Thus, students who received person criticism showed more negative perceptions of the student-teacher relationship than those in the process and no feedback conditions. We then examined responses following successes. We conducted a paired samples ttest comparing changes in the perceived student-teacher relationship from failure three to success one. Children's liking for the teacher increased t(93) = -7.68, p < .01 as did their Teacher feedback and student-teacher relationships 14 perceptions of teacher's liking for them t(89) = -5.90, p < .01. Therefore, success seemed to lead children to view the student-teacher relationship more positively.
As in Experiment 1, the two successes were considered separately. Testing for any effects of gender and age, 2 (gender: male/female) x 3 (feedback: person/process/control) ANOVAs showed no main effects of gender and no interactions between gender and feedback. Two (age group: 7-8/9-10) x 3 (feedback type: person/process/) ANOVAs revealed one main effect of age group following success 2 where younger children perceived their teacher to like them more F(1,79) = 4.11, p= .046. All other main effects and interactions between age and feedback were not significant and we therefore collapsed across age and gender.
To test the prediction that feedback type would influence responses to subsequent success, one-way ANOVAs revealed that the type of criticism the children had previously received had a significant impact on perceptions of the student-teacher relationship following the first success. Again, we conducted a planned comparison analysis, comparing children in the person condition (−2) to those in both the process (1) and control (1) conditions. Differences were significant for children's liking for the teacher t(91) = 2.41, p = .018 and perceptions of how much she liked them t(90) = 2.07, p = .042. There were no differences between those who received process or no feedback. This suggests that receiving person feedback led children to dislike the teacher more, and perceive that she disliked them more, than receiving process or no feedback. This effect occurred even though all children felt slightly more positive about the relationship following success. Following a second success there were no longer any main effects of criticism on perceptions of the student-teacher relationship.
Results therefore demonstrate that following failure, children who had received person feedback had the most negative perceptions of the student-teacher relationship. This Teacher feedback and student-teacher relationships 15 suggests that person feedback following failure is potentially more damaging to the studentteacher relationship than the other types of feedback. Following success, all children reported a more positive student-teacher relationship, again illustrating how important experiences of academic success can be to the student-teacher relationship. However, children who had received person feedback felt more negative about the student-teacher relationship even following the first success and perceptions of the relationship were only improved following a second success. Following the second success children who received person criticism seemed to "forgive" their teacher and view the relationship more positively.
However, this effect was not statistically significant.
General Discussion
Previous research suggests that positive student-teacher relationships are associated with higher academic achievement (Pianta, 1999; Hamre & Pianta, 2001 ). The current research provides evidence that feedback may be an important factor in the development of such positive relationships, especially in the case where children fail at tasks and are criticised. In Experiment 1, praise did not influence children's responses following either success or failure. However, in Experiment 2 the type of criticism had a significant influence on children's feelings about the hypothetical student-teacher relationship. Following failure, children who had received person feedback had the most negative perceptions of the studentteacher relationship. There were no differences between those who received process or no feedback.
These results therefore suggest that, whilst the type of feedback following success may not make a difference to perceived student-teacher relations, teachers should perhaps be cautious about the type of feedback they deliver following failure. Person forms of criticism may be viewed by children as an attack on the relationship (Heyman & Legare, 2005) . Our findings suggest that it be more productive to give process criticism or no direct criticism to Teacher feedback and student-teacher relationships 16 maintain a positive student-teacher relationship following failure. Further, results from Experiment 2 suggest that children remember feedback and continue to respond to it in future. Children who received person feedback on their failures maintained a more negative view of the hypothetical student-teacher relationship even following a first success. This suggests that teachers should be aware that the criticism they deliver may have a long-term impact on how children view the student-teacher relationship. In marital relationships, Gottman (1999) found that couples who experience five positive interactions for every negative interaction are more likely to maintain their positive relationship. In student-teacher relationships, teachers may be similarly advised to ensure they have positive interactions with all their students in order to offset negative interactions.
Further, our findings highlight the importance of experiences of success in helping children develop and maintain a positive relationship with their teacher. While performance is not entirely within teachers' control, they are able to set tasks that are more or less likely to lead to success. Our results suggest that merely setting children a task where they can succeed and giving them an objective score may enough to lead to positive perceptions of the student-teacher relationship without also requiring teacher praise. We are not suggesting that teachers should never set challenging tasks where children may fail for fear of damaging the student-teacher relationship. However, it may be that perhaps teachers should avoid highly challenging tasks early on in the year as failure may damage the developing student-teacher relationship more when children have less information on which to base their assessment of their relationship with the teacher. Teachers could also consider breaking challenging tasks into smaller tasks that students find easier to succeed in. This 'scaffolding' approach may therefore enhance student teacher relationships as well as student learning (Vygotksy, 1978) .
Limitations and Future Directions
The current research used an experimental scenario methodology, which has some distinct advantages but also some limitations. Experimental scenarios allow researchers to simulate the experience of receiving feedback without actually criticising children. They also allow researchers to directly study the effects of feedback on educational factors in a controlled setting whilst eliminating the potential effects of extraneous factors such as the nature of existing student-teacher relationships. However, children may respond to feedback differently in a real classroom from a real teacher with whom a relationship has already been established. They may react in different ways to subtle changes in which the feedback is delivered (e.g., the teacher's facial expression and tone of voice). Subsequent research could therefore examine the influence of feedback using more realistic methodologies. We should also note that in the current experiments, the teacher was always female. Whilst this reflects the reality for most British schoolchildren, to avoid any possible influence of teacher gender it would be desirable to use gender-neutral pronouns to describe the teacher.
Future research could also examine the impact of feedback given during different stages of a student-teacher relationship. Feedback may be particularly important early in the year when children are developing new relationships with their teachers. At these early stages in the relationship children and teachers will not know each other well. It may be that creating early opportunities for success may lead children to feel more positive about their performance and the student-teacher relationship. Indeed this may have been the case in the current research as the children had no prior knowledge of the fictional teacher. In contrast, in an established relationship criticism may be viewed more positively as it may suggest that the teacher knows the student's ability level and has high expectations (Meyer, 1992) .
Therefore, an existing positive student-teacher relationship may be resilient enough to allow for criticism to be delivered and viewed as constructive. Future research could also examine Teacher feedback and student-teacher relationships 18 the impact of feedback across a longer time period. This could also take into account the teachers' usual style and frequency of feedback delivery.
Similarly, it would be beneficial to explore how feedback may influence existing "difficult" student-teacher relations. Interventions have been developed in which teachers and students spend time together regularly to develop more positive ways of interacting.
However, these types of interventions are time intensive (Hamre & Pianta, 2005) . The current research suggests that creating experiences of success and avoiding person criticism may help children -perhaps even those in conflict with their teachers -to feel more positive about the student-teacher relationship.
In addition, the current research only considered the role of the child and teacher.
However, other social variables such as audience, comparison with peers, classroom climate and school climate could all influence how children respond to feedback and how they perceive their relationship with their teacher. Future research could include variables such as these to determine whether the patterns found in the current experiment still hold true when the wider context is considered (Pianta, 1999) . Finally, although the current research follows on from a long tradition of research on the framing of feedback (e.g., Dweck, 1999; Kamins & Dweck, 1999; Mueller & Dweck, 1998) , because the student-teacher relationship is an interactive, dynamic dyad where both student and teacher expectations are important, it would be beneficial to consider how other theoretical perspectives may inform researchers' investigations of this relationship and its effects. Specifically, expectancy-value theory (Eccles, Wigfield & Schiefele, 1998) posits that achievement related choices are based on an individual's expectations for success and the importance or value the individual attaches to the options they perceive as available. The current research suggests that teacher feedback can lead to more positive student-teacher relations, but feedback may also influence students' perceptions of likely success which may in turn encourage children to engage more with their Teacher feedback and student-teacher relationships 19 studies or remain in school longer. Likewise, future research could consider feedback as a form of conditioning which modifies behaviour (e.g., Skinner, 1938) . The behaviour of children in response to this feedback is also likely to influence perceptions of their relationship with the teacher. Adopting multiple theoretical approaches will allow a greater understanding of the complexities and wider implications of student-teacher relationships.
Conclusions
The current research demonstrates that there may be unintended consequences of feedback in educational settings. While teachers may feel that feedback provides children with constructive feedback on their academic performance, children's interpretation of this feedback may lead to attributions that the teacher likes or dislikes them. Such inferences may in turn influence student-teacher relationships and potentially influence academic outcomes.
Subsequent research could further disentangle these effects to determine how feedback can best be delivered to enhance both student learning and also the student-teacher relationship. Teacher feedback and student-teacher relationships 27 
